Hearing aids partially overcome the deficits associated with a hearing loss. A person with a sensorineural hearing impairment needs a signal-to-noise ratio greater than normal. By contrast, a conductive impairment simply attenuates sounds as they pass through the middle ear. A hearing aid therefore more exactly compensates for the changes created by the conductive hearing loss. The AMPLIFIERS inside hearing aids can be classified as LINEAR OR NONLINEAR.
For sounds of a given frequency, linear amplifiers amplify by the same amount no matter what the level of the signal is. The highest level produced by a hearing aid is known as the saturation sound pressure level (SSPL) TYPES :
Hearing aids are described according to where they are worn. In order of decreasing size these 6 categories are: Body, Spectacle, Behind-the-ear, In-the-ear, In-the-canal and Completely-in-the-canal This history can be divided into 5 eras: acoustic, carbon, vacuum, transistor and digital.
COMPONENTS OF HEARING AID
Microphone Amplifier 4 types of output amplifiers CLASS A, B, D, H. Of which D type is most efficient. To avoid distortion, compression amplifiers (non linear) are used in many hearing aids. These amplifiers decrease their gain as the level of the signal put into them increases. Amplifiers can represent sound in an analogue or a digital manner. Filters can also be used to break the signal into different frequency ranges, so that different types of amplification can be used in each range. Receivers are miniature headphones that use electromagnetism to convert the amplified, modified electrical signals back into sound. Inserting an acoustic resistor, called a damper, inside the receiver or tubing will smooth these peaks and troughs. A damper absorbs energy at the frequencies corresponding to the peaks, and this improves sound quality and listening comfort.
The performance of hearing aids is most conveniently measured when the hearing aid is connected to a coupler. A coupler is a small cavity that connects the hearing aid sound outlet to a measurement microphone. The earmould or earshell ( called an otoplastic) is moulded to fit an individual's ear and retains the hearing aid on the head. It also provides the sound bore, which is the sound path from the receiver to the ear canal. In many cases, the otoplastic provides a second sound path, referred to as a vent, between the air outside the head ", and the ear canal. One unwanted consequence of a hearing aid can be an occlusion effect, in which the aid wearer's own voice is excessively amplified by bone-conducted sound. For most hearing aid fittings, vent selection is a careful juggle between choosing a vent that is big enough to avoid an unacceptable occlusion effect, but not so big that it causes feedback oscillations. Vent size also affects the low-frequency gain and maximum output. 
CANDIDACY FOR HEARING AIDS
Activity limitation due to hearing loss People with tinnitus benefit by use of hearing aids.
CROS (Contralateral routing of signal)
Basic CROS aids are most suitable for people with unilateral loss. Such aids consists of a microphone on the side of the head with a deaf ear, combined with an amplifier, receiver and open earmould or shell, on the side with a normal-hearing ear.
An alternative form of bone-conduction hearing aid is the (BAHA)bone-anchored hearing aid, in which the vibrations are transmitted to the skull via an embedded titanium screw.
Bone-anchored hearing aids
All the alternative commercially available bone conduction aids require to be fitted to a headband, which is uncomfortable and unsightly. The BAHA can also be fitted to a headband and this is the method recommended in infants with congenital atresias until they are old enough for surgery at about 3 years. Bone conduction hearing aid, Instead of a receiver, it has a bone vibrator which snugly fits on the mastoid and directly stimulates the cochlea.
INDICATIONS FOR BAHA
Bilateral canal atresia Bilateral CSOM Open mastoid cavity that can make the good fitting of an ear mould without feedback difficult. BAHA is cosmetic, very comfortable.
ELIGIBILITY FOR A BAHA
The prime requirement is that there should be adequate bone-conduction, pure-tone thresholds. I.e. Bone-conduction averaged over 0.5, 1, 2 and 3 kHz should be equal to or better than 45 dB HL for an ear-level aid and better than 58 dB HL for a body-level aid.
SURGICAL TECHNIQUE
GA or LA Bone posterosuperior to ear canal behind pinna 2 stage procedure Titanium screw leave for 3 months for osseointegration Abutment and again 3 months wait BAHA In Adults 1 stage Screw + Abutment for 3 months apply aid. Thin skin is necessary to lessen the risk of inflammation and crusting of Exudate around the peg, while the lack of hair makes hygiene easier.
SURGICAL COMPLICATIONS
Damage to the dura in children with craniofacial abnormalities, especially when multiple abutments are being inserted for a prosthetic pinna. Long-term problem is crusting and inflammation around the peg, which sometimes progresses to granulation tissue. Improper Osseointegration resulting in the screw falling out is uncommon More frequently (approximately 5 percent), the abutment works itself loose from the screw and has to be reattached. It is concluded that if a patient is benefiting acoustically from an air-conduction aid then the disability from the wearing of an ear-mould has to be sufficiently great for a BAHA to be substituted as this may give poorer acoustical benefit
